The method of preservation in all cases was Painter's modifica tion of the Bouin-Allen technique, keeping the conditions as uniform as possible throughout the entire process of preserving. Sections were cut at 7 and 10 microns; all staining was with iron haematoxylin. The drawings were made at approximately 4,100 diameters, and re duced in reproduction to four-fifths of the original magnification.
Since only one species (P. californicus) showed good spermato cytes, the drawings are limited to spermatogonia.
In cases where only one cell was drawn for a species or subspecies the cell used is as near typical as could be found that would show all the chromo somes. Numbers of cells were studied in each case.
In all cases except P. maniculatus hollesteri, P. eremicus ere micus, and P. eremicus fraterculus the number 48 was found, which is Painter's ('25) base number. The number for P. m. hollesteri is 52. An attempt was made to recheck this count by using material supplied by Dr. Dice, but the testes of the mice were small and no favorable cells were found.
P eremicus eremicus and P eremicus fraterculus were very unusual with respect to chromosome complexes, the number and morphology being difficult to establish. The tentative number was placed at 58 in each case.
Serial alignments have been made for representatives of each of the eight species, and since several subspecies of P. maniculatus have been studied, three alignments were made for this group. These series show considerable relationship between the various species, but differences exist that justify a discussion of each separately. Observation P californicus.
Anthony ('28) says this is one of the largest of the Peromysci.
Dice ('33) says: "Among other differences cali fornicus is more than twice as large as eremicus."
The spermato gonia are large and the chromosomes are quite distinct.
About four pairs of large V-and J-shaped elements are always found. The other chromosomes are more or less rod-like, forming a graded series as to length.
Two subspecies, P. californicus insignis and P. califor nicus californicus were studied. Their chromosomes are quite similar, both having the diploid number 48. (Figs. 1, 2 , and 20.) P. boylei attwateri. The five largest pairs of chromosomes are V-and J-shaped.
The decrease in size of chromosomes is more abrupt than is found to be the case in P. californicus.
The cells are about two-thirds the size of P. californicus.
Otherwise, the sper matogonia are similar. In general, however, there is a closer similarity between P. boylei and P. polionotus than between P boylei 27* and any of the others except P truei. (Figs As pointed out above, an attempt was made to verify the number 52 for P. m. hollesteri, but fa vorable cells were not found.
A great deal of similarity exists between the complexes of these subspecies. (Figs 5, 6, 7, 8, 10, 14, 15, 19, 22, 23, and 24.) P. eremicus. The subspecies studied were P e. emerieus and P. e.
fraterculus.
The chromo somes present interest ing differences from The number is at least 58 in both subspecies. About ten pairs, perhaps more, of the chro mosomes are V-and J-shaped, or at least are bent rods. Several of these are among the largest chromosomes.
Sixteen pairs of chromosomes are quite large, yet the cells themselves are no larger than those of P cali f ornicus insignis. This is the mouse that Dice ('33) says is hardly half as large as P. cali f ornicus.
The spermatogonia are extremely difficult to study, due to so large a number of large irregularly shaped ele ments. The number is tentative ly placed at 58, but some small rods or dot-like elements may have been overlooked. (Figs. 11, 12, and 29.) P. leucopus. Two sub species, P. l. texanus and P l. noveboracensis, are included in the study.
The chromosomes are very similar to those of the P. maniculatus group. A few bent rods exist. A pair of short, constricted elements are found. The others are short, thick rods. The serial alignment of P. l. texanus ( Fig. 26 ) could easily be confused with that of P. m. bairdii (Fig. 24) .
Figures 13 and 26 are from P leucopus texanus and Figure 17 is from P. leucopus noveboracensis.
P. polionotus polionotus. Only one subspecies is repre sented.
More bent rods than usual are found among the chromosomes of this mouse. Superficially the serial alignment resembles that of P boylei and P. truei, except the chromosomes are smaller. (Figs. 18 and 27.) P truei truei. In the complex of this subspecies at least six pairs of bent rods are evident, three pairs of which are distinctly Vand J-shaped.
The chromosomes are relatively thick. A tendency for splitting is conspicuous.
As mentioned above, a superficial re semblance may be seen between the serial alignment of this mouse and that of P boylei and P polionotus. (Figs. 16 and 28.) P gossypinus palmarius. Again only one subspecies is shown. Here the larger chromosomes are only slightly bent, and the others are small, probably showing less chromatin material than any other Peromyscus, although no careful measurements were made. The small amount of chromatin material may be due to the fact that the mouse was young, and, due to immaturity, the cells were small. Judg ing from the serial alignment it is more closely related to the manicu latus group than to any of the others. (Figs. 9 and 25.) Table 1 gives a summary of the chromosome numbers for the different species and their subspecies.
Discussion
In an earlier paper on the chromosomes of rodents, the author found the apparent base number for the order to be 48. The smaller group of Peromysci leads very definitely to the same conclusion. The results are also in line with the general experience of both animal and plant cytologists that related species usually show a base num ber, with a few species that vary from this number.
A notable ex ception appears to be found in the Gryllidae (Ohmachi, 1935) . In Peromyscus fourteen out of seventeen subspecies show 48 chromo somes. Since there are only three variants, from taxonomic groups that are widely removed from each other geographically (see Table  2 ), there can be little doubt that 48 is the base number for the genus. However, we are confronted with two questions, even though this number be accepted as correct: Fig. 24) , we find one pair of small, constricted elements in the latter that are quite conspicuous, but constrictions are not as pronounced as in gambelii. It is possible that the higher number (52) for hollesteri has been brought about by fragmentation, but we have no definite proof of this other than the difference in numbers and the presence of more con stricted elements in the spermatogonia with smaller numbers. A close check shows that hollesteri has a large number of small bent rods that are not to be found in the other two subspecies.
If we take form of chromosomes as our best criterion, evidence is not very much in favor of fragmentation as an explanation of the difference between the numbers found in hollesteri (52) and the other two subspecies (48). If we consider the differences in form and number simul taneously, perhaps the cytological evidence favors giving hollesteri the rank of a new species; however, taxonomists apparently are not willing to make such a change.
So far only one mouse of this sub species has been found that has shown spermatogonia suitable for careful study, and it is possible that the one represented here is ex ceptional.
Since none of the spermatogonia studied show less than 48 chromosomes, we have no evidence here of fusion.
Peromyscus eremicus is represented here by two subspecies, eremicus and fraterculus, both having approximately 58 chromosomes. The count is tentative in both cases. The cells (Figs. 11 and 12 ) are very complex and the serial alignment of P eremicus eremicus (Fig.  29) shows several pairs of V's and J's. Furthermore the chromo somes are large and show very little relationship to those of the other Peromysci.
The chromosome complexes are so unlike those of the other Peromysci that the author doubted that eremicus should be placed in the genus Peromyscus until Professor Dice gave assurance that it had been correctly classified. It is very evident that the sper matogonia are strikingly different from those of the other species, but no attempt is made to assign an immediate cause for the dif ferences.
Exclusive of this particular case, the evidence is in favor of Painter's base number 48 for the class Mammalia; and if all the facts were available, the 58 or more chromosomes of P. eremicus very likely would give still further evidence in favor of an original base number as well as aid in explaining other deviations, such as the number 60 for the horse and above 80 for the pocket gopher and the kangaroo rat.
Since Professor Dice (l. c.) has made attempts to obtain hybrids from a number of species and subspecies of Peromysci , this work may be of interest from the genetic as well as from the evolutionary point of view.
His large stock of different species and subspecies has enabled Professor Dice to attempt interspecific as well as intraspecific hybridization.
He says: "Eleven subspecies of the deer -mouse Peromyscus maniculatus so far tested have all proved more or less fertile when crossed with other subspecies of the same species . These subspecies are, artemisiae, assimilis, bairdii , blandus, gambelii gracilis, hollesteri, maniculatus, osgoodi, rubidus, and sonoriensis ."
Evidently the 52 chromosomes of holiesteri, if that number is con stant for the subspecies, offer no serious handicap to intraspecific hybridization, and for this reason we may assume the increase in number to be of recent origin. It probably represents a type of evolu tion in progress at the present time. Dice found the various sub species of P leucopus to produce fertile offspring when crossed with each other.
Further checking of Dice's work shows that where Peromysci breed readily in captivity nearly all of the intraspecific crosses give fertile offspring.
Fertility is not as high when crosses between different species are made as when the cross is between sub species within a species. Thus, Dice finds that one litter of fertile young is produced from five matings of P. polionotus polionotus with P. maniculatus bairdii.
He further states that the species polionotus and maniculatus are closely related morphologically.
If Figure 27 , the serial alignment of P. polionotus polionotus, is compared with Figure 24 , representing P. maniculatus bairdii, we find that the chro mosomes also indicate a close relationship.
No offspring were secured from 69 attempted matings between P. leucopus noveboracensis and different subspecies of P. maniculatus.
If we substitute P l. texanus for P. l. noveboracensis (the present work was done without reference to Prof. Dice's), then we may compare Figure 26 with Figures 22, 23, and 24 , to see the types of chromosomes of the mice used in these matings.
Here we do not find any more difference between the align ments of P maniculatus and P. leucopus than we find between those of P. maniculatus and P. polionotus.
The maniculatus-leucopus cross gave no offspring while the maniculatus-polionotus matings produced fertile offspring.
No offspring were produced from attempted mat ings between P truei truei ( Fig. 28 ) and different subspecies of P. maniculatus.
When the serial alignments of the different groups are compared we find a similarity to some extent, but no more so than between those of P. maniculatus and P. leucopus.
P. eremicus proved infertile in attempted matings with P. maniculatus, leucopus, and californicus. When we consider the 58 chromosomes of P. eremicus and the 48 chromosomes of the other three we have a probable explanation of this infertility.
In fact, it would be surprising if P eremicus would cross with any of the other subspecies, if chromosome morphology is taken as the criterion. How ever, P eremicus eremicus should cross with P. eremicus fraterculus, and Dice found that it did. Dice also says that Huestis obtained fertile offspring from a mating between P e. eremicus and P. e. fraterculus, as well as he. Using body size and cell size as well as serial alignments for criteria, we are led to believe that if no offspring are produced from crosses between P. maniculatus and P. leucopus, or P. maniculatus and P. truei, then attempted crosses between P. californicus and other species should be unsuccessful.
However, P. californicus insignis and P californicus californicus should give fertile offspring when crossed. Dice found that intraspecific hybridization was successful with this species, but, as already indicated, interspecific hybridization between californicus and eremicus was not successful. Professor Dice con cludes that "fertility relationships in the genus Peromyscus seem to be closely related with morphological characters."
We add that fer tility relationships are apparently closely correlated with the chromo somal complexes of the genus also.
It seems that P californicus and P eremicus are placed in the same subgenus by taxonomists, while they are in a different subgenus from maniculatus and leucopus. Cytological evidence indicates that very likely eremicus was segregated from the others much earlier than was californicus; that californicus stands apart from both eremicus and the others.
Of the species studied we would group P manieulatus, P. boylei, P. gossypinus, P leucopus, P. polionotus, and P truei together; P. californicus and P. eremicus we would place into two distinct groups.
Summary
All the species of Peromgscus so far studied except P. eremicus have 48 chromosomes.
One subspecies of P maniculatus was found with 52 chromosomes.
Evidence is found supporting Painter's base number 48 for mammals, but no explanation is offered for the 58 chromosomes found in P. eremicus.
Evidence is found in favor of fragmentation as a method for increasing chromosome numbers within a species. This process may be in progress in P maniculatus at the present time .
Almost complete harmony is found between the results of the breeding tests made by Dice and the results of the cytological study made here.
A suggested relationship between various species of Peromyscus is offered based upon cytological evidence .
